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Claims 16 and 17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. In claim 16, the phrase "the fluid conduit means" is 
vague and indefinite because it lacks proper antecedent basis. In claim 17, the phrases 
"a secondary reservoir" and "a secondary control valve" are vague and indefinite 
because no primary reservoir or control valve is recited. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 17-20, 37 and 55 are rejected under 35 U.S.C. 102(a) or 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Roth (Novel 
technique for high-quality microstructuring with excimer lasers) (Fig. 2) or Borden 
(6,066,032) (the Fig) each of whom discloses a laser processing apparatus in which 
excess fluid is filtered and recycled, and a control valve is disposed between a reservoir 
and a fluid conduit connected to a nozzle. 

Claims 1-10, 12-13, 15, 37-53 are rejected under 35 U.S.C. 102(b) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Tarn (J. Appl. Phys., 
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April 1992) (Fig. 4) who discloses a laser processing apparatus comprising a fluid 
conduit and flow control means which atomizes a liquid and supplies the atomized 
vapor to a substrate to be processed. The nozzle of Tarn is coupled to a reservoir of 
liquid water for propelling a fine spray of vapor of the liquid water onto the workpiece. 
Regarding claim 4, the copper tube of Fig. 4 of Tarn is a fluid conduit as claimed and the 
burst gas inlet is a propellant conduit adapted to discharge propellant. Limitations such 
as the type of propellant gas recited in claims 7-10, the thickness of the liquid layer on 
the workpiece recited in claims 43-45, and the pressure recited in claims 51 and 52 are 
process type limitations and are in effect recitations of intended use of the claimed 
apparatus. The apparatus of Tarn is inherently capable of being so used. Regarding 
the computer processor recited in claims 12, 13 and 15, Tarn's timing generator and 
laser trigger means is inherently or at least obviously a microprocessor based controller. 

Claims 44 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tarn (J. Appl. Phys., April 1992) taken in further view of Zhu (Laser ablation of 
solid substrates in a water-confined environment) (see page 1397, col. 1, lines 24-26) or 
Zapka (efficient pulsed laser removal of 0.2 sized particles from a solid surface) (see 
page 2218, col. 1, last para.). Zhu teaches that water vapor condensation processes 
can form films of 50 (jm thicknesses, which indicates that Tarn's water vapor 
condensation process would inherently be capable of forming 50 pm water films. Also, 
Zapka teaches that a water vapor condensation process can be controlled to provide a 
desired water film thickness. Therefore, one skilled in the art would have considered 
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Tarn's water vapor condensation means to be inherently or at least obviously capable of 
forming a 50 pm thick water film. 

Claims 12,13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tarn (J. Appl. Phys., April 1992) taken in further view Elliot (5,669,979) (see Fig 15, 
for example), who teaches the use of a computer controller to control all aspects of a 
laser processing apparatus. If for argument's sake, Tarn's apparatus did not include a 
computer processor as recited in claims 12, 13 and 15 it would have been obvious to 
automate the apparatus of Tarn by providing it with a computer controller in the manner 
illustrated by Elliot to improve its efficiency of operation. 

Claims 4-5 and 37-55 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tarn (J. Appl. Phys., April 1992) taken in further view of Roth 
(Specific Surface Treatment by Laser Irradiation Under Fluid Films), Uziel (6,827,816) 
and Drzal (6,565,927). Roth (see Fig. 2, for example), Uziel (see Fig. 3 and col. 5, lines 
27-39, for example) and Drzal (see Fig. 1 and col. 9, lines 19-27, for example) are cited 
for their teachings regarding means for spraying an atomized liquid onto a workpiece to 
form a thin film of liquid on the workpiece. It is noted that Uziel specifies steam 
spraying, and steam is an atomized liquid. If, for argument's sake, the spray nozzle of 
Tarn were not considered to inherently be an atomizing means as recited in claim 5 or 
for propelling a fine spray of the liquid as recited in claim 37, it would have at least been 
obvious to provide a laser processing apparatus of the type disclosed by Tarn with an 
atomizing means and/or a nozzle for propelling a fine spray of liquid, because Roth, 
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Uziel and Drzal teach that a thin layer of liquid as desired by Tam can be provided by a 
fine liquid sprayer. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tam (J. 
Appl. Phys., April 1992) taken in further view of Roth (Specific Surface Treatment by 
Laser Irradiation Under Fluid Films), Uziel (6,827,816) and Drzal (6,565,927) for the 
reasons discussed in the preceding paragraph rejection, and taken in further view of 
Elliot (5,669,979). It is noted that Uziel (see Fig. 3 and col. 5, lines 27-39, for example) 
teaches the step of directing a steam pulse from tube 70 onto a workpiece, followed by 
a dry gas flow, which is a propellant, onto the workpiece from the tube 70. It would 
have been obvious to modify the apparatus of Tam to practice this process suggested 
by Uziel, and it also would have been obvious to use a computer controller of the type 
taught by Elliot to control this process suggested by Uziel. 

Claims 1-4 and 6-20 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Elliot (5,669,979) (see Fig 15, 
for example) who discloses a laser processing apparatus including a fluid vacuum 
coupled to a computer processor for controlling all aspects of the operation of the 
apparatus. The apparatus of Elliot includes a drainage conduit for filtering and 
recirculating excess fluid (see Fig. 11 and col. 17, lines 39-48 and col. 20, lines 52-61). 
Elliot teaches (col. 2, lines 22-36) that his apparatus can provide sequential flows of 
separate fluids, which reads on the sequential flows recited in applicant's claim 16. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Bueker whose telephone number is (571) 272- 
1431 . The examiner can normally be reached on 9 AM - 5:30 PM, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parvis Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Richard Bueker 
Primary Examiner 
Art Unit 1763 



